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CLAIMS: 

1. A nucleic acid molecule comprising a sequence of nucleotides encoding or complementary 
to a sequence encoding a protein or a derivative, homologue, analogue or mimetic thereof or a 
nucleotide sequence capable of hybridizing thereto u/der low stringency conditions at 42 °C 



wherein said protein comprises a SOCS box in f 

2. A nucleic acid molecule ac/ording to ci 
protein: molecule interacting regio 



3. A nucleic acid molecule according tor cl£im 1 wherein the protein:molecule interacting 



enninal region. 



1 wherein the protein further comprises a 



region is located in a region N/terminal of pie SOCS box. 

^4. A nucleic acid molecule according to clajpft^Tor 3 wherein the protein:molecule 
interacting region is a proteinSJDNA binding rpgion or a protein:protein binding region. 

> 5. A nucleic acid molecule according to claim 4wherein the protein:molecule interacting 
region is one or more of an SH2 domain, WD-40 repeats or ankyrin repeats. 



^6. A nucleic acid molecule according to any ojie of claim s 1-5 w herein the SOCS box 
comprises the amino acid sequence: 



Xj X 2 X 3 X 4 X 5 X 6 X 7 Xg X^ X 10 X u X 12 X 13 X 14 X l5 Xj 6 [X;],! X l7 X l8 X, 9 X20 
X 21 X 22 Xjj [XJ] Q X 2 4 X 25 X 26 X 27 X 28 

wherein: X! is L, I, V, M/a or P; 

Xi is any amino acid residue; 

X 3 is P, T(/ S; 

X< is L.jKV, M, AorP; 

X 3 is any amino acid; 

X 6 iyany amino acid; 
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X 7 is L, I, V, M, A, F, Y or W; 
X 8 is C,TorS; 
X,is R, K or H; 
X 10 is any amino acid; 
X, ! is any amino acid; 
X I2 isL, I, V, M ( A or P; 
X l3 is any amino acid; 
X l4 is any amino acid; 
X| 5 is any amino acid; 
X 16 is L, I, V, M, A, P, G, C, T o^S; 
[XJ n is a sequence of n amino acids wherein n is from 1 to 50 amino acids 
and wherein the sequence X; may comprise the same or different amino 
acids selected from any aminc/acid residue; 
X I7 is L, I, V, M, A or P; 
X l8 is any amino acid; 
X 19 is any amino acid; 
X^L, I, V,M,Aor P; 
Xh isP; 

X t2 is L, I, V, M, A, fifor G; 
X w is P or N; 

[Xj] a is a sequence of n amino acids wherein n is from 1 to 50 amino acids 
and wherein the sequence X 3 may comprise the same or different amino 
acids selected from any amino acid residue; 
X^isL, I, V,MAorP; 
X^ is any amii^c acid; 
X 26 is any amijpio acid; 
Xj 7 is Y or R and 
X^ is L f I, V , M, A or P. 



> 7. A nucleic acid molecule according to claim ^wherein the protein modulates signal 
transduction. 
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8. A nucleic acid molecule according to claim ^wherein the signal transduction is modulated 
by a cytokine or a hormone, a microbe or a microbial prpduct, a parasite, an antigen or other 
effector molecule. 

£ 9. A nucleic acid molecule according to claim §f wherein the protein modulates cytokine- 
mediated signal transduction. 

10. A nucleic acid molecule according to claim 9wherein the signal transduction is mediated 
by one or more of the cytokines EPO, TPO, G-0SF, GM-CSF, IL-3, IL-2, IL-4, IL-7, IL-13, EL- 
6, LJF, EL-12, IFNy, TNFa, IL-1 and/or M/CSF. 

^11. A nucleic acid molecule according^ claim lOwherein the signal transduction is mediated 
by one or more of IL-6, LIF, OSM, IEN-y and/or thrombopoietin. 



by IL-6. 



A nucleic acid molecule according to claim 1 1 ^wherein the signal transduction is mediated 

13. A nucleic acid molecule according to claim 1 wherein t^e nucleotide sequence encodes an 
amino acid sequence substantially as set forth in SEQ ED N|0. 4, SEQ ID NO. 6, SEQ ID NO. 8, 
SEQ IDNO. 10, SEQ ID NO. 12, SEQ^N^. 14, Sfe# ID NO. 18, SEQ ID NO. 21, SEQ ID 
NO. 25, SEQ ID NO. 29, SEQ ID M). 36, SE© IEMNO. 41, SEQ ID NO. 44, SEQ ID NO. 46 
or SEQ ID NO. 48 or an amino a#d sequence h iving at least about 15% similarity to all or part 
of the listed sequences or a nucleotide sequence which hybridizes to the nucleic acid molecule 
under low stringency conditions at 42 °C 

14. A nucleic acid molecule accon 



substantially as set forth in SEQ ID NO 

13, SEQ 




the nucleotide sequence is 
! ID NO. 7, SEQ ID NO. 9, SEQ 
ID NO. 1 1, SEQ ID NO. 13, SEQ IDyfe). 15, SptflD NO. 16, SEQ ID NO. 17, SEQ ID NO. 
20, SEQ ID NO. 22, SEQ ID NO. 2^SEQ^0NO. 24, SEQ ID NO. 26, SEQ ID NO. 27, SEQ 
ID NO. 28, SEQ ID NO. Zb^E^m^O. 31, SEQ ID NO. 32, SEQ ID NO. 33, SEQ ID NO. 
34, SEQ ID NO. 35, SEQ ID NO/37, SEQ ID NO. 38, SEQ ID NO. 39, SEQ ID NO. 40, SEQ 
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ID NO. 42, SEQ ID NO. 43, SEQ ID NO. 45 or SEQ ID NO. 47 orfa nucleotide sequence having 
at least 15% similarity to all or a pan of the listed sequences or /nucleotide sequence capable of 

hybridizing to the listed sequences under low stringency conditions at 42 °C 

1 5. A nucleic acid molecule conprisine^5equence s of nucleotides encoding or complementary 
to a sequence encoding a protein op^cierivative, homologue, analogue or mimetic thereof or a 
nucleotide sequence capable (^hybridizing thereto under low stringency conditions at 42°C 
wherein said protein exhibit^the following characteristics: 




(i) comprises a SOCS box in its C-tejfninal regicjh wherein said SOCS box comprises 
the amino acid sequence: 

Xi x/x^Xi X 5 X 6 X 7 Xg X$ X l0 5t u X l2 X l3 /^ 14 Xj 5 X l6 [XJ 0 X l7 X lg X| 9 X^ 
X 2l X n XjV [Xj] n X24 Xj{ X 26 XjtXjj 

X a isL, I, V,N£AorP; 
X 2 is any ami^o acid residue; 
Xjis P.To^ 
X, is L, I, ' 
X s is any ftmino acid; 
X 6 is any ammo; 

fM, A, F.YorW; 
orS; 

X 9 isft t KorH; 
X l0 is any amino acid; 
X^is any amino acid; 

[ is L, I, V, M, A or P; 
? l3 is any amino acid; 
C u is any amino acid; 
fX x $ is any amino acid; 
X l6 is L, I, V, M, A, P, G, C. T or S; 
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[XJ n is a sequence of n amino acids wherein n is from 1 to 50 amino acids 
and wherein the sequence Xj may comprise t^ie same or different amino 
acids selected from any amino acid residue; 
X l7 is L, I V, M.AorP; 
X l8 is any amino acid; 
X 19 is any amino acid; 
X M L, I, V, M.AorP; 
X 2I is P; 

X^ is L, I, V, M, A, P^or-G> 
X 23 isPor N; / 

[Xj] n is a sequence of n amino a£ids wherein n is from 1 to 50 amino acids 
and wjrerein the sequence X/may comprise the same or different amino 
acids selected from any amipo acid r/sidue; 

is L, I, V, M f AorP; 
f X 25 is any amino acid; 
X M is any amino acid; 
X^isYorF; 

X M is L, I, V, M, AofrP; and 



(ii) / comprises at least one of ah SH2 domain, WD^O repeats and/or ankyrin repeats 
or other protein: molecule interacting domain in a region N-terminal of the SOCS box; and 

(iii) modulates signal transduction. 

16. An isolated protein or a derivative, homologue^r mimetic thereof comprising a SOCS box 
in its C-terminalregion. 



17. An isolated protein according to claim 16^ wherein the protein further comprises a 
protein:molecule interacting reguon. 



18. An isolated protein according to claim 17-wherein the protein: molecule interacting region 
is located in a region N-tcndnal of the SOCS box. 
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2* 19. An isolated protein according to clai m_l6 or 17 w herein the proteinrmolecule interacting 
region is a protein:DNA binding region or a protein;protein binding region. 

2- 20. An isolated protein according to claim 19 wherein the prmeinrmolecule interacting region 
is one or more of an SH2 domain, WD-40 repeats or ankyrin repeats. 

^ 21. An isolated protein according to any one of claim s 16^20 w herein the SOCS box comprises 
the amino acid sequence: 



Xj X2 X 4 X 5 X 6 X7 Xg X^ X 10 X|fvCi2 Xj3X u X l5 X l6 [XJ n X l7 X 18 X19 X20 
X 2 , X22 X25 [Xj] a X w X 26 X 27 X 28 



wherein: X, is L, I, V; M, A or P; 

X 2 is any imino acid residue; 
X 3 is p/r or S; 
X^s 

X 5 is &ny amino ; 
X$ is W amino \. 
X 7 is UVK^^/f, Y or W; 
_ X 8 isC,TorS; / 

X 9 is R, K or H; / 
X l0 is any amino acid; 
X u is any amino acid; 
X u is L, I, V/M, AorP; 
X 13 is any ai4no acid; 
X l4 is any amino acid; 



X 



7 

l5 is any amino acid; 
is L/I. V, M, A, P, G, C, T or S; 



/ 



[XJ n i^/a sequence of n amino acids wherein n is from 1 to 50 amino acids 
and wherein the sequence Xj may comprise the same or different amino 
acids selected from any amino acid residue; 
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X 17 isL, I, V, M, A or P; 
X [g is any amino acid; 
X ls is any amino acid; 
XjoU I, V, M.AorP; 
X 2I isP; 

X a isL, I.V.M, A,PorG; 
X B is P or N; 

[Xj] a is a sequenced n amincWids wherein n is from 1 to 50 amino acids 
and whcrein^he sequence Xj)may comprise the same or different amino 



acids selected from any ; 
X M is^L, I, V, M, AorP; 
Xi/is any amino acid; 

is any amino acid; 
% 7 isYorF;and 
X 2g isL, I, V, M, A or/ 



• acid residue; 



^ 22. An isolated protein according to/ claim 21 wherein the protein modulates signal 
transduction. 

+ 23. An isolated protein according to claim 22 wherein the'Signal transduction is modulated by 
a cytokine or o tier endogenous molecule; a hornKme^a-fmcrobe or a microbial product, a parasite, 
an antigen or other effector molecule./ 

H 24. An isolated s pra|eja == aec3r^ing to claim 23 wherein the protein modulates cytokine- 
mediated signal transduction. 



25. An isolated protein according to claim 24wherein the signal transduction is mediated by 
one or more of the cytokines EPD, TPO. G-CSF. GM-CSF, EL-3, 1L-2, IL-4, TJL-7, EL-13, IL-6, 
LIF, DL-12, IFNy. TNFo, BL- 1/ and/or M-CSF. 

^ 26. An isolated protein according to clain\25 wherein the signal transduction is mediated by 
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one or more of EL-6, LIF, OSM, BFN-y and/or thrombopoietin. 

4 27. An isolated protein according to claim 26 wherein the signal transduction is mediated by 
IL-6. 




28. An isolated protein according to claim 16 Wherein said protein comprises an amino acid 
sequence substantially as set forth in SEQ EUitt). 4,/SEQ ID NO. 6, SEQ ID NO. 8, SEQ ED NO. 
10, SEQ ID NO. 12, SEQ ID NO. l^fSEQ ID NO. 18, SEQ ID NO. 21, SEQ ID NO. 25, SEQ 
ID NO. 29, SEQ ID NO. 36, SEQfiD NO. 41, S^Q ID NO. 44, SEQ ID NO. 46 or SEQ ID NO. 
48 or an amino acid sequence having at least jabout lp% similarity to all or part of the listed 
sequences. 

29. An isolated protein according to clkim 1 &' wherein the said protein is encoded by a 
nucleotide sequence substantially as set fortH in SEQ ID NO. 3, SEQ ID NO. 5, SEQ ID NO. 7, 
SEQ ID NO. 9, SPQ ID NO. 1 1, SEQ ID NO. 13, SEQ ID NO. 15, SEQ ID NO. 16, SEQ ID NO. 
17, SEQ ID NO/20, SEQ ED NO. 22, SEQ ED NO. 23, SEQ ID NO. 24, SEQ ED NO. 26, SEQ 
ID NO. 27, SEQ ED NO. 28, SEQ ID NO. 30, SEQ ID NO. 31„SEQ ED NO. 32, SEQ ID NO. 
33, SEQ ID NO. 34, SEQ ID NO. 35, SEQ ED NO. 37, SEqId NO. 38, SEQ ID NO. 39, SEQ 
ED NO. 40, SBQ ID NO. 42, SEQ ED NO. 43, SEQJDiJo. 45 or SEQ ID NO. 47 or a nucleotide 
sequence having at least 15% similarity tfyw or a part of the listed sequences or a nucleotide 
sequence capable o(hybridi2ingjp^h^isted sequences under low stringency conditions at 42°C. 



' 30. An isolated protein or a derivative, homologue, analogue or mimetic thereof having the 
following characteristics: 

(i) comprises a SOCS bpx in its C-terminal region wherein said SOCS box comprises 
the amino acid sequence: 



X| X 2 X 3 X 4 X s X$ X 7 XL X$ X l0 X„ X, 2 Xj 3 X U X 15 X l6 [XJ n X l7 X ia X t9 X 20 
X 2 1 X 22 X23 [Xj] n X24 X25 X w XwXm 



wherein: X, is L, K V, M, A or P; 
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Li ; 



X 2 is any amino acid residue; 
X 3 is P,TorS; 
X,is L, I, V, M,AorP; 
X 5 is any amino acid; 
Xfi is any amino acid; 
X 7 is L, I, V, M, A,E- 



X 8 is C, T ov,S, 

X, is R,/K or H; 

X I0 /is any amino acid; 
/ 

X H is any amino acid; 
X i2 is L, I, V, M, A oijp; 
Xi 3 is any amino acid 
X 14 is any amino 
X, s is any amino 
X 16 is L, I, V, M,/A, P, G, 
[Xi] n is a sequence of n 




orS; 



:ids wherein n is from 1 to SO amino acids 
and wherein the sequence ^Xl may comprise the same or different amino 
acids selectedrfrom any amino acid residue; 
X i7 is L, I, Y M, A or P ' 
X l8 is any amino acid; 
X 19 is any Amino acid; 
X W L, M,A< 
X„ is ?f 

I, V, M, A,PorG; 
X^ is/P or N; 

P^j] fl is a sequence of n amino acids wherein n is from 1 to 50 amino acids 
and/wherein the sequence X- may comprise the same or different amino 
acids selected from any amino acid residue; 
xl is L, I, V, M, AorP; 
xjx is any amino acid; 
w is any amino acid; 
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X r is Y or F; 

X 28 is L, I, V t M, A or P; and 

(ii) comprises at least one of an SH2 domain^ WD-40 repeats and/or ankyrin repeats 
or other protein:molecuIe interacting domain in Region N-terminal of the SOCS box; and 

(iii) modulates signal transduction. 

31. A method of modulating levels/fr a SOCS protein in a cell said method comprising 
contacting a cell containing a SOCS g^e with an effective amount of a modulator of SOCS gene 
expression or SOCS protein activij^for a time anc/under conditions sufficient to modulate levels 
of said SOCS protein. 



32. A method of modulating signal transduction in a cell containing a SOCS gene comprising 



contacting said cell wittfan effective amoun/of a 
protein activity for a time sufficient to modulate s, 



modulator of SOCS gene expression or SOCS 
»nal transduction. 



33. A method of influencing interaction between\ce#s wherein at least one cell carries a SOCS 
gene, said method/comprising contacting the cell cair^ng the SOCS gene with an effective amount 
of a modulator of SOCS gene expression or SOCS protein activity fora-time sufficient to modulate 
signal transduction. 

^ 34. A method according to any one of claims 3jo3 w herein signal transduction is mediated 
by a cytokine^ hormone, a microbe or a micrpbial product, a parasite, an antigen or other effector 
molecule. 



^ 35. A method according td claim 34 wherein the cytokine is one or more of EPO, TPO, G- 
CSF, GM-CSF, DL-3, IL-2, If -4, IL-7, IL-13, IL-6, LIF, IL-12, IFNy, TNFa, EL-1 and/or M- 
CSF. 



&»36. A method accordingAo claim 35wheiein the cytokine is one or more of IL-6, OF, OSM, 
IFN-y and/or thrombopoidtin. 
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37. A method according to claim 36 ^herein the cytoltihe is IL-6 

/ / 

k 38. A method according to any one of claims 31J7v^rein the SOCS gene encodes a protein 
having a SOCS box comprising the amino acid sequenfce: 

X! X 2 X 3 X* X 5 X 6 X 7 X 8 X, X 10 X„ X^A^| 4 X 15 X w PCJ B X l7 X l8 X |9 X^ 

^21 -^22 ^vPyJa Jfe X26 ^IT^M 



wherein: 



X, isL.I 
X 2 is afiv amino 





1S0 acid; 
/V, M, A, P, G, C.TorS; 

e of n amino acids wherein n is from 1 to 50 amino acids 
and wh/rein the sequence Xj may comprise the same or different amino 
acids selected from any amino acid residue; 
X l7 isL,I, V, M, A or P; 
X l8 if any amino acid; 
Xio f$ any amino acid; 

, I, V, M, A or P; 
XjisP; 
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X n is L, I, V, M, A,PorG; 
X 23 is P or N; 

[Xj] 0 is a sequence of n aminc/acids wherein n is from 1 to SO amino acids 
and wherein the sequence K may comprise the same or different amino 
acids selected from any amino acid residue; 
X M is L, I, V, M, A or 
X 25 is any amino acid; 
Xu iS'any^amirk> acid/ 
x2fs YorF; and 
X 28 is L, I, V, M, A/or P 



39. A method according to claim ^wherein the SOCS gene comprises a nucleotide sequence 
selected fWSEQ ID NO. 3, SEQ IE) NO. 5, SEQ ID NO. 7, SEQ ID NO. 9, SEQ ID NO. 1 1, 
SEQ ID NO. 13. SEQ ID NO. tf/sEQ ID NO. 16, SEQ ID NO. 17, SEQ ID NO. 20, SEQ ID 
NO. 22, SEQ ID NO. 23, SEQ ID NO. 24, SEQ ID NO. 26, SEQ ID NO. 27, SEQ ID NO. 28, 



SEQ ID NO. 30, SEQ ID NO 



40. 




Q ID NO. 24, 
)./31,j5EQID 



NO. 32, SEQ ID NO. 33, SEQ ID NO. 34, SEQ ID 



NO. 35, SEQ ID NO. 37, SEQ ID NO. 38, SEQ ID NOJSfSEQ ID NO. 40. SEQ ID NO. 42, 
SEQ ID NO. 43, SEQ ID NO. 45 or SEQ ID 



A met 




3§. wherein the SOCS gene encodes a protein comprising an 



amino acid sequence substantially as set forth in SEQ ED NO. 4, SEQ ID NO. 6, SEQ ID NO. 8. 
SEQ ID NO. 10, SEQAD NO. 12, SEQ ID NO. 14, SEQ ID NO. 18, SEQ ID NO. 21, SEQ ID 
NO. 25, SEQ ID No/29, SEQ ID NO. 36, SEQ ID NO. 41, SEQ ID NO. 44, SEQ ID NO. 46 
or SEQ ID NO. 48.J 




